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IMAGE FORMING APPARATUS AND METHOD OF CONTROLLING THE 
APPARATUS 

BACKGROUND OF THE INVENTION 
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Additional objects and advantages of the invention will be set forth 
in the description which follows, and in part will be obvious from the 
description, or may be learned by practice of the invention. The objects 
and advantages of the invention may be realized and obtained by means of the 
instrumentalities and combinations particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated in and 
constitute a part of the specification, illustrate presently 
preferred embodiments of the invention, and together with the general 
description given above and the detailed description of the preferred 
embodiments given below, serve to explain the principles of the 
invention . 



FIG. in. -mmwm(Dmj^^^-tmo 

FIG. 2tt. -^ife?F^acoiS)t^^ A{->?f-r5 l/-1f tf'-A<5D^^ ^'^S 

FIG. 3fi, -mm]fm<?:>mmmm<Dmm^^-r^^^ y i:7mo 

FIG. 4lt. -MMMm(D^^jv::^m^m-^^^>Bl^(DAtiitii^^i:mm'r^ 
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FIG. en. -'Mmwm<7^myti=^}'^'7J>^(Dm^i^mf^^ti^mm.}'^yhy<^ 

FIG. 7 it, FIG. 6(Dmm.}^^yh^-<i^—iytmf^^tb^m(DimmMM 



FIG. 8{i. FIG. ecDmmY'y hy<^->'mm^n^m(D2mmn^ 

FIG, 9}^. m%{-^}'^y J>~(D^m^Wy^^fi^^h^m^Vy Y^-^^-'~y(r> 

FIG. lott. FIG. ^(Dm^Yy v^<^-ymm-^fi^m<Dimmn 
FIG. 11(1. FIG. 9i(Dm%.Y^y v^^^-i^mm^ti^m(D2mmn 
FIG. 1 2>A. -mmmm(Dm^i^h^y j^ommi^Mj^^^^mi^h^y 

m FIG. 13}^. FIG. 1 2 OSf^ K ^ b / °^ - V^^B)^ $ 5 1^<Z) 2 If* 
IJI 

J FIG. 14fi. FIG. 1 2<75S^ K^y h/N^-^/;as?]^;5}c^tL5il(D 3S* 

fy FIG. 1 5 A(D^ffitCff0|5jc^tL5^^/^H^ K?/ h/^i5'->' 

g FIG. 161*. FIG. 1 5CDmi^h^y h^<^->'imm^fi^m(D2mm 
FIG. i7tt. FIG. 1 5(Dmmh^y h^^^-:ymm^^^m<D3mm 



DETAILED DESCRIPTION OF THE INVENTION 



F IG. 1 tts«0^(7)^l i^age 

forming apparatus (D\H'^Wp%^ tt^ LTV^ 5^ r (7) image forming apparatus Ci, 
J^m <^®ft ^ ?t ^ W (-^^ "9 ^ c7)^^ o fcHft (7)^ftg ^ ® ^c^l^t-®^tx-- 
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^^Vyiy5. Vyy^^7. ^^xf^y-sic^v) ^ WM-^ 

y—8.^-rVyZ^l 0 _bO ^ ^-11, 12. 

^ X. XlMinJ^ U'^X'y'u 1 3 J; o T C C D (Charge Coupled Device) 1 

^^mm^y^y^^LK-^^cDy^y^^^tmi^-t^ti^xy). mmf)^h(DR 

'f^)yV^^-y^y2\^\i^m%M'i^'^i'^^^y\'dy, lOm. 10c, 1 

0 k^5M-<Tl^ttb^TV^5o ^(On^l^^l^^^ y\Qy, 10 m, 10c, 

1 0 koT;^^^. maii-5=2 t°-ffi^p^«i^-t-5^cfe<z)jjii^-<7^h 2 1 mm 

f3^^TV^5o^til!-<7^^ 2 1 tt.lEtfin-^ 9 1 t^^m^ — y 9 2 i esK $ 

iSftJF^/jgir ^ 3 1 0 y , 10 m, 10 c, 1 0 k fi. K ^ A 6 1 y , 

6 1m, 6 1c, 6 1 k ^^tl^^tl.^ LXV^So ^ iS)tf* K ^ A 6 1 y , 6 

im, 6 1c, 6 1 k i^^^/L- h 2 1 <o^ff:^iBii:ii:^L-rv^5o 

iS)t{*K^A61y, 61m, 61c, 61k (T^jlffll^. ^^cx - h 6 2 y , 
62m, 62c, 62k. ?a#n — ^ 64y, 64m, 64c, 64k. h 
jfifo^^67y^ 67m, 67c, 67k, h :^--^t^ n - ^ 6 8 y , 68m, 
6 8 c, 6 8 k. ^^^^^5/ h 9 3 y , 9 3 m, 9 3 c, 9 3 k , # f -^-[hHIX 
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V =L 6 5 y , 65m, 65c, 65k, ^^/i^'^yi^— K66y, 66 

m, 6 6 c, 6 6 k , l^a^n b 6 3 y , 6 3 m, 6 3 c, 6 3 k ^5)1^^^-12 

^m^^^h 2 1(DT:)J\::. ::fj±)y V 2 2 a, 2 2 h -A^m^-f ^tiX^^^^ ^(D-^ 

$tLTV^5o ^\^' — ^ — ffi^^~y^t\^^t. .*-trs/b2 2a, 2 2 b COV^-f^/i^ 1 

^ T^/^^a — ^ 2 3 a , 2 3 b ;5^lS:ft btbTV^?)o 

^-</^ h 2 1 0^&^fiZ:aJ^i^''9 ii^tfo r(Di^^{iaf-tt. 3 t°"fflfSPiC#mP^ 
m.m-<^\-V 2 1 (Z)^^^{iB{-ii'9iA^:rbfc=it:°-j^|ftPfi, {i)t#:K^i^6 1 

y \^mv'^-^fi^. m%w- F93s 6 1 y(D^m\M^ \f-mi^F(Dmm\^^^ % 

myti^ K^i^ 6 1 m^g/t=' t°-/BfftPtt. i^)tf* A 6 1 c ^^mhtl^o 
ii3tf*K^A6 1 c(Z)Sffi(^tt3 fc=w-^|^P(^|l|^^j^^^ ^ ^^^-^^^-y.-^c/T- 
^^(^ K^i^ 6 1 c — fflMP {i. 6 1 k (c^btLSc 

{g)tf*K^A6 1 k^li/c=it°-/^^|ftPfi, h 8 0 E^iibtbSo ^ 

m^^y h 8 Ott. =1 t'-ffii5PSc|g^$;riTV^5 t°^;i^pjC^* 
$-^2)o f 8 0^^/c=it°-fflJiftPfi, 8 1 t^ct spT^f*^ 
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— mmMS^-^^iy^ VlOy, 10 m, 10c, 10 k(D±:)j\^, 

^9—5 1. ^>-X5 2, 53*5j:t/^^— 55y, 56y, 5 7 y LTH 
)tf* Kyi^ 6 1 y (DMMXZ-WM-^h.'^. ^-5 1 tt. ^ — ^ 5 1 Mi^ 

6 1 y(D W;^ oTM;riitj<o r l/— f-' t'-i. B £OM;Jx}- i ^ . FIG. 

2 I'l^i-J: 9 i^)tf* A 6 1 y CO^ffi;^^^(Dig)tf*: A 6 1 y 
tlfp^oT^-f ^(T:)^'/ ^^S^^iS3tf* 6 1 y 60lH]fe};i{4^oT 

n-y 6 4 y T^?!^ § tLT "Simft i 5 o 

K^A6 1 y collIl5^c#oT#^TLTv^<;^^B]tt, gij^S:*-f^ t fp^nSo 

y=fy^^"51^ WX5 2, 5 3 :|o j; (1/5: 5 5 m, 5 6 m, 57mSr^ 
UTig^tft: A 6 1 m(D^ffite:f!S|t§tL5o -^UT. I^— T f^- A B (^|g;rLtC 
J; '0 . A 6 1 m(Dmmf)^^(Dmyti^ K^i^ e 1 y (Z)#;^|p]5c?&o-r^ 

So 

=^"^5:^— 5 1. ^>'X5 2, 53*dJ;1^59— 55c, 56c, 5 7c^^b 



m^i^ K9i^ 6 1 c (Dmmi^^(Dm^i^ K7i^ 6 1c (Dm:f^\^\^r^'ox=7 4 

m^mf^^ti^, z(D^fmmmmi^^-9 6 4c xmi^^t\^x^mi^t^l^o 

5y"51. V'>X5 2, 5 3^XXl^y-5 dk^^LXm^i^l'^y-^Q Ik 
W(t;0^il^n^y 6 4k T3^^$nT™^^/=?5o 

6 1y, 6 1m, 6 1c, 6 1 k Ei^t LT V-iF t'^- A B 5 ^Sir ^ 

JltESlJ^®^- :y f 3 0(7)^$B^F I G. 3 lI^LTl^So 

CCD 1 4^^f3m;^^n5Jlf^ft^fi. A/D^^f|3 1 T^^T'v^^/Wt-^S-^ 
G, B:^5iij^^S-fe ^ ^>3 ^ 3 2 5^§t^^^;}^5^ 

Kioi.x^mik^ CI y^it-^-t^^ miE^^^ys >'3 3 ^^^^ Lr^^/^;=^*>g^p-fe^^ 

3 > 3 4 ^^^±t|^^$i^5o 
/■^vv;^fg^pir^>-3 :/3 4tt. mi^^ ^ y ^m^^mmK\^x. xti^nt^ 

o or m.m.(Dmmmz.mm le.o^co i o or mmcoH^f^sgf-j^;; 
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yy.'T -=1 y V n — y 3 Sfi. HhK image forming apparatus O^'^i^'^Wi'iU'^ 

^■h(Dx\ y<^i^7.m^m-^^y3y3 A\:im'r^^M^j:mmtLxd^(D n) (d 

(1) y<ju:^(mmM-^ p y 3 y 3 4\LX^ immM^(oy<j^:^mMm. 2 mm 
■a 

= mm.^n±^y3y3 2f)^hm^f-^Y, m, c. ¥.(Di£tii}^\i\t\^nx\-^^ 

m f)^\^jz-'Zxm'^\.s ^(Dm'^\^fz-2'^(Dy<^v:^^^m^m%PfYvM^$^'r^y 
|[ ^ y^^m---^^\^mi^^7^%m^^^. 
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3 3 i^mm.'f—^ "0x80 (1 6ii»ffi)" t^^Kii-^t\.fzm^. mm(DyKmtim 
'[^x^fi{timMmw\T(Di / 2\^m'4^-r^^<;^7.m imiy^^^-mm) (Dwrnm 

^f}^\^ti^ti^i>^. nn^X^tim\'^X^\t [T/2 + ATa] (Dy-<;vM^ {^y 
(om.mt^t^n^:h-^7fi^. "o x s o" © "o x" i eil^-efcs 

x^<Dy^'^:^immm-^^y3 y3 4t}>hmmm-^^^iii:^^^^m.\^. ^(oti^ti^ 
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3 3 4 A;^ $ S Pfftx - ^ ^Mt- 5 0 

lilE-fe^ v'a > 3 3 fi. mm^l^lt. FIG. 5lZ^-t^^\^. ^^^ItiE-fe^ 
y 3 3 IzAtl^ti^m^T'—^ t. yaf^MlEir ^ >- 3 3 tti;^ ^ irT 

fz.t^a. ItlE-ir ^ v-H 3 3 E^pfft^"^ "0x0 0" fi^Atl^ti^t. t 
(DMiky"'—^ "0x0 0" \cM!t^Hi1rhnx\^^^miE'^^mik'T — ^ "0x0 0" 
/^^MiE-ir^ -^3 > 3 3 ^^^bttl^^nSo ffilEir^ v-a > 3 3 {cBftT^'--^ "Ox 
1 0" i^Atl^ti^t. ^(OBftx-^ "0x10" t^M^Sf^ft f5i^TV^5MIE 
'^^Bftx-^ "0x2 0" ;a5ffiiEir^^>a 3;i:>b!±i;^§rL5o MlE-^^i/ 
3 3 3 {Clill^x-^ "0x20" ^i^A^ i , ^(T^S^X-^ "0x20" 

l^nmHi-fhhXh^^miEm^mmy'-^ "OxSO" ;65|iiE-ir^.>3 >-3 3;^^ 

FIG. 6tt, i^ — -tFt'-— i^B(7)^>', J; o-rfiJ;if^i^)t#: A 6 1 

^S^-f>'Ll, L3, •••-ett. FIG. 7 f;i^-f J; 9 1 

^^y^yL2, L4, ■■■Xa. FIG. 8\:L^-tX 0ti2mmMM(D^<;V7. 

s(DmmxnmW]it^(D^</u;^ im^^^^MfsV t'^WMi^t-Vs 2m^n(Dm?B'\ 

X><tmWiit-^(D^<;\y::^ i^u^jumm) *'^mM\^^-^X^' 6o r 1 B* i <Z)^^° 

4 >'r:<t J^^^^;I^^T$i^5 r ^ ^mm vy ht^m'^(Dnmxm^:ij 
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FIG. Q(Dm{UY y Vy<^-y[^. ^mikv y \^(Dm-h^:s.^^\^w\z\^t^^ 

mz.. m^-^i^ y^y^ '3,-him\^m^K\'i. j^q 1 y(D^m^¥ i 

G. Qi^ff^-r^o^^m^Yyv^^^—ytm^^^fi^^o ^(Dm^s ^^yyyi. 
1, L3, •••r^ttFiG. 1 o\z.^^immn^(D^-^;v::^m^mt^%n^ti. 7^ 
^y'<yL2, L4, •••-cfSFiG. I 1 {ZTj^-r 2mmM^(D^<;i^:^mMmf)^^ 

^^vyyh2, L4, -Tii^ili* K^y 1 jU^^p^^T i ^9 t)^tv^ 
*g (=T+ATa + ATb) tf^^. 't^J:t>h. ^Mi^ V y h ^m^^M^ <DM\^m 

FIG. 12tt. f'J;lff{®)t{* K^i^ 6 1 c cO*ffi}CJF^)^$tL5 v-T^^-feOlf 
^^vyyLl, L3, •••Ttt. FIG. 1 3 ICTj^fJ: 5 2®*x^^(Z)/^;^ 

M^9y>'L2, L4, FIG. 1 4lC7ik-tX^^£3m^M^<D^-</U 
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3 3xmiE^n. ■?:(DMIE^^|l^^x-^;0S/^V^^f)i^p-fe^i/3 1^3 A\~iXti 

^ti^'tl^^'O. ^^y^i^Ll, L3, ■•■{'*Dit5^llfft b*5j;tK^S 

FIG. 1 2 (7?®^ K:y b^-^^ — ^-f*. #|lf^ F 5^ ^ (7?i|)M;5«1lVSci|W] 

UK. MlE-fe^ v-a ^^3 3;i>^v^^^{^^i, ^^fr i>s 6 1 c C^Sffi }^ F I 

Li, L3, ••••T'ttF I G. 1 ei^^ir 2mmM^oy</\-:^m^m^'^Mn^ri. 

7feg7^yL2, L4, •••TttF I G. 1 7 {-^f 3 11*^^(75 /nVI^;^ liS^p;^^ 

mtf^^i)K ^^y-(>h2, L4, ■••T'fi^ili* K^' 1 M*WrflT(D 2ig 
ct «9 ti^^V^iig (= 2T + AT a+ATb) tf£^o -t^J^^-h. ^W^K?/MrM 



Additional advantages and modifications will readily occur to 
those skilled in the art. Therefore, the invention in its broader 
aspects is not limited to the specific details and representative 
embodiment shown and described herein. Accordingly, various 
modifications may be made without departing from the spirit or scope 
of the general inventive concept as defined by the appended claims 
and their equivalents . 



